Lysophosphatidic acid stimulates neuronal differentiation of cortical neuroblasts through the LPA1-G(i/o) pathway.
Lysophosphatidic acid (LPA) is an extracellular lipid mediator that regulates cortical development. Here we examined how LPA influences the cell fate of cortical neuroblasts using a neurosphere culture system. We generated neurospheres in the presence of basic fibroblast growth factor (bFGF). Treatment with LPA throughout the culture period significantly reduced the number of cells in the neurospheres. When dissociated single cells derived from neurospheres were induced to differentiate by adherence on coverslips, the proportion of MAP2-positive neurons was higher in LPA-treated neurospheres than in those treated with bFGF alone, and the proportion of myelin basic protein-positive oligodendrocytes was lower. Consistent with this finding, LPA raised the ratio of beta-tubulin type III-positive young neurons and reduced the ratio of CD140a-positive oligodendrocyte precursors in neurospheres. These effects of LPA were inhibited by pretreatment of neurospheres with pertussis toxin or an LPA(1)-preferring antagonist, Ki16425. Moreover, LPA-induced enhancement of neuronal differentiation was not observed in neurospheres derived from lpa(1)-null mice. These results suggest that LPA promotes the commitment of neuroblasts to the neural lineage through the LPA(1)-G(i/o) pathway.